with an average intake 5 per cent in excess of requirements. The fourth group included 25 children on low levels of intake, the average for the group being 44 per cent less than the optimum intake. The relation between intake and concentration of the vitamin and carotene in the plasma of these 4 groups is shown in Table I . Although the range of concentration in each group was wide, the data in Table I show that there is a relationship between intake of vitamin A and its level in the plasma. The subjects of the first 3 groups, whose diets contained more than the required amounts of vitamin A, had plasma concentrations which, with but few exceptions, fell in the range of 100 to 200 I.U. per 100 cc. plasma. When the dietary intake exceeded the required amount, there was not a proportionate increase of vitamin A in the plasma. Most of the subjects in Group 4, who were on poor diets, containing only 56 per cent of the recommended daily intake, had levels below 100 I.U. per 100 cc. plasma.
Concentrations of carotene in the plasma varied widely in each of the 4 groups of subjects. However, the range of concentration was smallest in Group 4 and the median level was 0.084 mgm. per cent for this group, compared with 0.136 mgm. per cent, 0.154 mgm. per cent, and 0.112 mgm. per cent, median levels for Groups 1, 2' and 3, respectively. Therefore, in the groups of subjects studied, the concentration of vitamin A and of carotene in the plasma was lowest in the group whose diets contained the smallest quantities of Vitamin A.
The relation of levels of vitamin A in the plasma to the development of rheumatic fever Repeated determinations of vitamin A in the plasma were made on 9 rheumatic children during periods of pharyngitis caused by Group A beta hemolytic streptococci and for several weeks following recovery. Five of these children failed to develop a recrudescence of rheumatic fever while 4 manifested signs of acute rheumatism about 3 weeks following the onset of the infection of the respiratory tract. The curves of c9ncentrations of vitamin A in the plasmas of these 9 patients are presented in Figure 1 .
In Figure 1 , it is seen that patients with acute pharyngitis had low levels of plasma vitamin A during the acute infection, and that with recovery, these levels increased. The onset of rheumatic activity in 4 subjects was accompanied in each case by a fall in the concentration of vitamin A in the plasma to a level lower than that which was found during acute pharyngitis.
The relation of levels of vitamin A and carotene in the plasma to rheumatic activity Frequent determinations were made of the concentration of vitamin A and carotene in the plasma of 57 children with rheumatic activity. The degree of intensity of the disease was classified as being severe, mild, subsiding, or convalescent, according to commonly accepted clinical signs and laboratory findings. The results are shown in Table II .
It is seen from the results in Table II Vitamin A is not found in the urine of normal subjects (9) but has been found in the urine of women during pregnancy (10, 11) and of patients with chronic nephritis, nephrosis, cirrhosis of the liver, cholecystitis, pneumonia before crisis, tuberculosis, and cancer (9 to 12). Urine speci- 24 hours, there were no significant changes in levels of vitamin A either in the rheumatic patients or in the normal children. Therefore, it was not possible to study the rate of conversion of carotene to vitamin A in these patients by this means.
To 7 children with rheumatic fever and to 6 normal children, 200,000 I.U. of vitamin A, as a distillate in the form of the natural ester, were given by mouth. Levels of vitamin A in the plasma were determined prior to the administration of the test dose and at intervals during the following 24-hour period. The results are presented in Figure 2 .
Highest concentrations of vitamin A were reached in from 5 to 8 hours after the administration of the test dose of the vitamin (Figure 2) . In normal children, the peak concentrations fell between 1340 and 2400 I.U. per 100 cc. plasma. In rheumatic fever patients, highest levels were from 274 to 1150 I.U. per 100 cc. plasma. This would seem to indicate a decreased rate of absorption of vitamin A from the intestinal tract or an increased rate of removal from the plasma in rheumatic fever. In an earlier report (1) , dietary analyses had shown that there was a statistically significant association between susceptibility to rheumatic fever and inadequate intake of vitamin A in the diet. The incidence of rheumatic fever is greatest in individuals of the low income groups. The lack of information concerning dietary requirements and the relatively high cost of foods rich in vitamin A probably account for the deficiencies in the diets of persons in these economic groups. In the studies reported in this paper, it was found that children who were susceptible to rheumatic fever and who were on diets containing adequate amounts of vitamin A had concentrations of vitamin A and carotene in the plasma comparable to those of normal children on adequate intake. The rheumatic children whose diets did not provide vitamin A in required amounts had low concentrations of the vitamin and of carotene in the blood plasma. May, Blackfan, McCreary, and Allen (3) and Josephs, Baber, and Conn (13) previously reported low levels in normal children on inadequate diets.
During pharyngitis caused by Group A beta hemolytic streptococci, the concentration of vitamin A in the plasma of rheumatic subjects was low. With subsidence of the pharyngitis, the concentration increased but dropped again to low levels if acute rheumatic fever ensued. The lowest levels of vitamin A were found in patients with the most severe attacks of rheumatic fever. There was a gradual increase in the vitamin A level in the plasma during recovery from the rheumatic attack. Blood carotene concentrations were not significantly changed by disease activity. The mechanism which brings about these changes in concentration of vitamin A in the plasma was not revealed. However, it was found that test doses of vitamin A, given by mouth, produced less increase in the concentration of vitamin A in the plasma of children with acute rheumatic fever than in normal subjects. There was no loss of unusual amounts of the vitamin in the urine.
It is known that in pneumonia and in other acute infections (3, 14 to 17), both the level in the blood and the concentration of vitamin A stored in the liver are decreased. Ellison and Moore (17) determined the reserves of vitamin A stored in the liver in 200 children dying by accident or from various diseases and found the lowest reserves in children dying of valvular diseases of the heart. The requirements for vitamin A are increased in thyrotoxicosis (18) and in pregnancy (19) . Fever, produced artificially (20) , is accompanied by a decrease in the concentration of the vitamin in the plasma. It would seem, therefore, that conditions resulting in increased demands on general body metabolism are accompanied by a decrease in plasma level of vitamin A. Whether vitamin A is destroyed in some abnormal manner in these conditions, or whether it is utilized in normal metabolic processes but with increased velocity, can be determined only when more knowledge is available concerning the mode of action of vitamin A. SUMMARY 
